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This work is based on the background of the National Natural Science Foun-
dation ”High altitude airship robust adaptive control based on characteristic mod-
el”(61273199) and Natural Science Foundation of Fujian Province ”The flight switch
control of high altitude airship based on data driven ” (2016J01317).
Two Problems including switching control – stratospheric airship station-keeping
and the vehicle flow of traffic bottleneck regions are studied. The stratospheric airship
station-keeping is one of the key technologies to solve the problem of stratospheric
airship in the air, its important value in many fields has aroused the high attention of
the western developed countries such as Europe, Japan and the United States. And the
traffic problem is one of the important problems that restrict the development of the city,
so researching on traffic flow problem is helpful to build a more advanced intelligent
transportation system so as to ease the traffic jam in city and improve residents standard
of living.
The stability of these two systems is mainly discussed. As for the problem of air-
ship station-keeping, a kind of switch system of ”the object is continuous but the control
rules are not unique ” is studied. And a simplified one-dimensional dynamic model of
the airship in the horizontal direction is established and and the station-keeping prob-
lem is formulated as a robust feedback control problem. To solve this problem, we
design a switching strategy with double hysteresis characteristic consisted of PD and
PID controller, which can ensure the airship move to specified location and keep stable
under the circumstance system model or wind speed is uncertainty. Theoretical anal-
ysis and numerical simulations show the robustness of the control strategy. As for the
problem of vehicle flow of traffic, another kind of switch system of ”the object is not
continuous but the control rule is unique ” is studied. a simplified mathematical model
in certain region of road is established. And a feed-back closed-loop switched system
constituted by two subsystems is attained by applying a PI controller. If the parameters
of the PI controller is well tuned, the maximal capacity in traffic bottleneck zone can
be assured, which can ensure the traffic flowing smoothly and avoid traffic jams. The
two cases that the limit cycle and double equilibrium points when the parameters are
not appropriately selected are also discussed, especially the necessary and sufficien-
t conditions of the generation of limit cycles are given there. Finally, The numerical
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